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Table 1 Discriminant criterion for rationality of land use changes in Qingshuihe watershed
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Fig.2 Spatial distribution of land use in Qingshuihe watershed
from 2000 to 2014
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Table 3 Land use structure in Qingshuihe watershed from 2000 to 2014

B 2 2000 F 2005 4 2011 4 2014 F
Land use type L R L Fisrt i FA i st
Area/hm Percentage/% Area/hm Percentage/% Area/hm Percentage/% Area/hm Percentage/%

HEHb Farmland 6152.08 14.11 4004.98 9.19 332349 7.62 1967.87 451

[l #h Orchard 346.40 0.79 792.66 1.82 274134 6.29 6331.28 14.52

A Mt Woodland 215851 4.95 3064.51 7.03 4 493.52 10.31 6787.80 15.58
i kb Sparse woodland 434.36 1.00 1016.73 2.33 1280.87 2.94 2247.28 5.15
HEA MM Shrubland 10 039.85 23.03 11 460.18 26.28 12 400.19 28.44 14 634.65 33.57
Fih Grassland 24307.51 55.75 23003.96 52.76 18829.38 43.19 10 852.07 24.89
Z i H#h Construction land 158.32 0.36 252.77 0.58 529.41 1.21 768.54 1.76
/K3, Water body 297 0.01 421 0.01 1.80 0 10.51 0.02

St Total 43 600.00 100.00 43 600.00 100.00 43 600.00 100.00 43 600.00 100.00

3.2 LibF|REEBAFHE B R A (519.39 hm? ), [A) I B M BB AR A

M 4 WTLAEH, 5 1BEERAE 2 N RAFE:
B E L ) R N M, TR 2 BN 1667.16 A
391.66 hm?; MWK BURI R, JOH AR BEAR bRt
T AR, 35 1.831.92 hm?, 34 8] 2 448 FH #1418 o 3 B9
B, K AR AR Ak 3 B S SR AEBR AR I R,
(AR BRI, 55 2 BV TERIF T4 1 B
SAASHBMER, HELT 2 ANEEE: B By 3
B BRI pel M, (EESFE AR (1463.83 hm®) JFUE AT

1341.78 hm?, S Bk I B P IR 2 s 80 2 el 1 L P
SR, A 1 MBI 51.78 BN 4 473.02 hm?. &5 3
BRER IRRE R IAE 2 AN J5TH: FERHb 4% 27 )
MR IR, HH R R ) el M, TR 4 ik 1 846.62
H11636.55 hm?; 25 Kik 15 a f s S 4%, A0 2 A%
FELBL, AR RR 4k 2248 T, R b A YR A AR R A i A
Hu TR A 43 594 4 509.19 F1 1 189.66 hm?, VA Mk H i 47 &
#1241 538.25 hm?.

F 4 EKGTFIE 2000—2014 4 + | R AERE
Table 4 Transition matrix of land use in Qingshuihe watershed from 2000 to 2014
hm?
I £ Period b R A 2T Hh [7e] iy EEpzS:i) B FEA i A 7K,
Land use type Farmland Orchard Woodland  Sparse woodland  Shrubland Grassland  Construction land Water body
Hh 3999.45 391.66 0.41 4.44 53.77 1667.16 35.00 0.19
7] b 0 344.98 0 0.01 0.05 1.36 0 0
A it 0.30 1.18 2152.67 252 1.84 0 0 0
B bR 0 1.90 58.74 365.23 557 2.92 0 0
2000—2005 £ WEA MR 1.99 1.16 39257 68.03 9567.03 8.89 0 0.18
HiHh 251 51.78 460.12 576.50 1831.92 21 316.55 66.24 1.89
R g Epiy 0 0 0 0 0 6.79 151.53 0
KR 0.73 0 0 0 0 0.29 0 1.95
bois:ts 1 908.02 1463.83 6.37 2.89 34.73 519.39 69.48 0.27
[7e] 3 9.20 772.40 1.50 0.78 3.07 5.70 0.01 0
A 1.88 2.29 2988.21 436 11.02 55.70 1.05 0
2005—2011 4F R AR 2.88 5.77 266.09 625.21 19.72 95.81 1.25 0
HEA M H 50.52 23.66 818.94 86.49 10387.77 85.74 7.06 0
L 1341.78 473.02 412.41 561.14 1943.02 18 058.91 213.29 0.39
AL HL 9.21 0.37 0 0 0 5.92 237.27 0
KR 0 0 0 0 0.86 221 0 1.14
bois:ts 1269.65 1 846.62 0.80 291 12.78 38.93 147.17 4.63
e 3t 12.42 2 624.00 1.86 0.51 41.10 51.61 9.84 0
M 1.24 37.79 4431.68 11.54 5.37 3.63 2.27 0
2011—2014 4 ik S 6.40 30.92 326.36 835.67 72.00 8.20 1.22 0.10
HEAR MR 125.88 151.31 1538.25 205.59 9992.49 375.86 10.28 0.53
i 550.93 1 636.55 487.06 1189.66 4509.19 10 293.22 158.70 4,07
A 1.35 4.09 1.79 1.40 1.71 79.80 439.06 0.21
IR 0 0 0 0 0.01 0.82 0 0.97
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Fig.3 Spatial distribution of rationality of land use changes in
Qingshuihe watershed from 2000 to 2014
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Land use change driven by Sloping Land Conversion Program in typical
watershed on Loess Plateau and its rationality evaluation

Wang Bin, Zhang Zhigiang™
(1. Key Laboratory of Soil and Water Conservation and Desertification Combating of State Forestry Administration, College of Soil and
Water Conservation, Beijing Forestry University, Beijing 100083, China;
2. Jixian National Forest Ecosystem Observation and Research Station, Linfen 042200, China)

Abstract: To combat the severe soil erosion and improve the regional eco-environment, the Chinese central government
initiated the Sloping Land Conversion Program (SLCP) in 1999. This program implemented on the Loess Plateau has resulted
in dramatic land use change in the region. It is of significance to understand the land use change and its rationality for
developing effective strategies in the next period of the program in the region. In this study, we explored the spatiotemporal
characteristics of land use change over 2000-2014 in Qingshuihe Watershed(436 km?) located in the west Shanxi Province, a
typical watershed on the Loess Plateau. Land use data for 2000, 2005, 2011 and 2014 were interpreted from TM/ETM+ images
by using the supervised classification method. To improve the interpretation accuracy, the high-resolution images of Google
Earth were used to revise the supervised classification results. The concept of rational degree was introduced for evaluating the
rationality of land use change. The discriminant criterion for rationality was developed based on the integrated analysis of
ordinances, regulations, and policy of SLCP as well as the studies about soil erosion and vegetation succession on the Loess
Plateau. The results showed that the land use structure of the watershed had changed significantly. Land use ratio of farmland:
orchard: forestland: grassland was evolved from 1:0.06:2.05:3.95 in 2000 to 1:3.22:12.03:5.51 in 2014. From 2000 to 2005, the
percentage of farmland and grassland decreased to 9.19% and 52.76%, while the percentage of orchard and forestland
increased to 1.82% and 35.64% respectively. Incented by the favorable subsidy of SLCP, farmland on gentle slope(<15<) was
even converted to forestland and grassland, leading to the low rational level of land use change with the rational degree of only
78.60%. In order to improve the livelihood of the program participating farmers, the local government carried out the
construction of basic farmland and orchard actively in 2005-2011. Some grassland was converted to high-quality basic
farmland, but at the same time large amounts of sloping farmland and grassland were converted to orchard, leading to the
decrease of farmland and grassland and increase of orchard. The percentage of farmland and grassland decreased to 7.62% and
43.19% respectively, while the percentage of orchard increased to 6.29% during this period. Moreover, forestland coverage
increased from 35.64% to 41.69%. The overall rational degree of land use change increased to 91.71% that was a high rational
level. With the further expansion of apple tree planting from 2011 to 2014, farmland and grassland were continuously
converted to orchard. The percentage of orchard increased to 14.52%, while the percentage of farmland and grassland
decreased to 4.51% and 24.89%, respectively. Forestland had been increasing constantly up to 54.30% of the total watershed.
The overall rational degree of land use change was up to 95.20%.We suggest that the ultimate objectives of SLCP should be
focused on achieving the balanced tradeoffs between grain production, economic trees and ecological forests and the
integration in the policy instrument for implementing more effectively the program. More specifically, major efforts for next
period of SLCP for this watershed should be implemented by improving the stability, structure and function of current
ecological plantation forests established while maintaining a reasonable farmland scale and controlling the expansion of
orchard.
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